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cient reliability and validity by means of a statistical evaluation and
comparison with other health-related scales such as the WOMAC and
the SF-36. The Zung self-rating depression scale (SDS) was used to
evaluate depression. When a patient showed SDS greater than 40, he/
shewas deﬁned as a state of depression. Logistic regression analysis was
conducted with statistics software SPSS (Ver. 21) using SDS scores as a
dependent variable and clinical data (age, BMI, JKOM-pain and stiffness
in knee, JKOM-condition in daily life, JKOM-general activities, JKOM-
health conditions, radiographic knee OA severity [K/L grade 2 group and
K/L grade 3 or 4 group]) as covariates. Each covariate was divided into
two groups according to the median value.
Results: The ninety-three of 250 patients showed the K/L grade 2 group,
while the remaining 157 patients showed the K/L grades 3 or 4. The
mean SDS score of the patients in the present studywas 39.6 points, and
50.8% (127 patients) of the patients were identiﬁed to be in a depressive
state. No signiﬁcant differences of the SDS scores of the patients with K/
L grade 2 were observed in comparison to those of the patients with K/L
grade 3 or 4. In logistic regression analyses using SDS as a dependent
variable, the independent variables those had achieved a statistically
signiﬁcant regression coefﬁcient were the following two factors: JKOM-
condition in daily life scores [b¼1.264, p¼0.002, odds ratio (OR); 3.54
(95% CI; 1.57 to 7.99)] and JKOM-health condition scores [b¼0.917,
p¼0.005, OR; 2.50 (95% CI; 1.32 to 4.76)].
Conclusions: Among the patients with knee OA, approximately half of
the patients were deﬁned as a depressive state. The radiographic OA
severities of the patients were not associated with the depressive state,
but the daily life conditions and the health conditions evaluated by the
patient-oriented outcome measure were the independent signiﬁcant
inﬂuential factors for the severity of depressive state in patients with
knee OA.
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HISTOPATHOLOGICAL CLASSIFICATION AND SCORING OF
OSTEOARTHRITIS AS A MULTI-TISSUE DISEASE
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Purpose: Osteoarthritis (OA) might be the end result of a variety of
pathological processes in several joint tissues. Changes in articular
cartilage, subchondral bone and synovium may each contribute to OA
symptoms. Histopathological scoring systems for OA focus on articular
cartilage. Although logically derived, they have been subjected to only
limited validation and have reportedly poor ability to distinguish OA
cases from healthy controls. Rasch analysis is a psychometric tool used
to validate or improve outcome scales. We aimed to optimise the ﬁt of
the 4-itemMankin score to the Rasch model and extend this to develop
a validated histopathological score that reﬂects OA as a multi-tissue
disease.
Methods:Medial tibial plateaus and synoviumwere collected from 345
post-mortem (PM) and 143 total knee replacement (TKR) donations,
and histological changes were graded. Osteophytes, a hallmark of OA,
were visualised on the dissected knee for PM cases, or using radio-
graphs in end-stage OA (TKR) cases. The presence of osteophytes or
cases with end-stage OA (TKR) was used as reference standard for OA
classiﬁcation, and histopathological features were selected that dis-
played statistically signiﬁcant associations with OA classiﬁcation. The
Mankin histological grading score was subjected to Rasch analysis and
items were rescaled where appropriate, and supplemented with his-
tological scores for subchondral bone marrow replacement by ﬁbro-
vascular tissue and synovitis. Weightings for the 6 items were derived
by principle components analysis (PCA). The resulting weighted 6-item
score was compared with the original 4-item Mankin score using area
under receiver operating characteristic curves (AUC). Multiple parti-
tioning of the data was used to test reliability of the results.
Results: Cartilage integrity, chondrocyte appearance, proteoglycan loss,
tidemark breaching, subchondral bone marrow replacement and syn-
ovitis were each signiﬁcantly associated with TKR (P  0.006) and with
osteophytes (P  0.002). Rasch analysis indicated misﬁt of the Mankinscore to the Rasch model. Chondrocyte morphology scoring showed
evidence of disordered thresholds, which was resolved by collapsing
scores for chondrocyte hypercellularity and cloning. Person separation
index was low (< 0.7). PCA indicated raw weightings which were
transformed to produce a scale with a range of 0 to 10. The ﬁnal score
comprised of contributions of cartilage surface integrity (46%), proteo-
glycan depletion (20%), synovitis (16%), chondrocyte morphology (10%),
subchondral bone marrow replacement (5%) and tidemark integrity
(3%). The revised 6-item weighted score was better than the 4-item
Mankin score for determining cases with end-stage OA (AUC; 0.85 and
0.75, respectively, P< 0.0001) or with osteophytes (AUC; 0.79 and 0.73,
P ¼ 0.0001).
Conclusions: Synovitis and subchondral marrow replacement by
ﬁbrovascular tissue are characteristics of knee OA, and incorporating
histological scores for these features alongside chondropathy improved
ability to distinguish OA from non-OA cases. Chondrocyte hyper-
cellularity and cloning may not represent incremental OA severity, but
rather be parallel processes in cartilage samples with similar chondr-
opathy. Tidemark integrity is a feature of OA, but might contribute less
to diagnostic classiﬁcation than do chondropathy and synovitis. All
histological scores tested displayed limitations as measurement tools,
and better understanding of pathological processes in early disease is
needed to inform further modiﬁcations that might improve targeting
across the range of OA, including non-TKR populations.
497
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Purpose: Total knee arthroplasty (TKA) represents a prevalent outcome
for end-stage knee osteoarthritis (OA), but the procedure is costly and
postoperative complications are common. We currently lack reliable
prognostic markers that can be used at early stages of OA to predict the
eventual need for TKA later on. A predictive biomarker of this nature
could also be helpful to physicians and patients in their treatment
planning. Thus, the aim of this studywas to determinewhether baseline
cartilage T2 relaxation time obtained with 3 Tesla magnetic resonance
imaging (MRI) can be used as a predictive biomarker for TKA 4 to 7 years
later.
Methods: An observational nested case-control study was performed
using data from the Osteoarthritis Initiative (OAI), a longitudinal mul-
ticenter study including 4796 subjects with or at risk of knee OA, with
the exception of a small control group of subjects without OA risk fac-
tors. Subjects who sustained a right knee TKA 4 to 7 years following
enrollment in the OAI study were identiﬁed as cases (n¼81). Subjects
without total knee arthroplasty but with radiographic knee OA were
identiﬁed as controls (n¼228). Subjects were frequency-matched using
a 1:3 ratio of cases to controls according to the following parameters:
baseline Kellgren-Lawrence grade (0-3), age (45-79 years), gender, BMI,
and race (Caucasian-Americans: n¼ 70 cases, 204 controls; African-
Americans: n¼ 8 cases, 22 controls). 3 Tesla magnetic resonance images
were obtained in the right knee of each patient at the enrollment visit.
Knee cartilage was segmented semi-automatically in a sagittal T2 map
2-DMulti-Slice Multi-Echo (MSME) spin-echo sequence. Mean cartilage
T2 relaxation time values were quantiﬁed in 5 cartilage compartments:
lateral femur (LF), lateral tibia (LT), medial femur (MF), medial tibia
(MT), and patella (PAT). A global T2 value (GLO) per whole joint was
obtained by calculating the mean of the T2 values per compartment. A
conditional logistics regression model was run using STATA version 12
software (StataCorp LP, College Station, TX). Odds ratios were calculated
per standard deviation (SD) change in T2.
Results: Although no associations were found between baseline T2
values and the occurrence of TKA in the entire cohort, stratiﬁcation by
race yielded signiﬁcant associations. In the African-American cohort, a
one SD rise in global baselinemean T2 valuewas signiﬁcantly associated
with an approximate 70% increase in the risk of undergoing TKA 4 to 7
years later (GLO: OR¼1.74, p¼0.04). Speciﬁcally, a one SD rise in lateral
Abstracts / Osteoarthritis and Cartilage 23 (2015) A82eA416 A315femoral mean T2 was found to be predictive of TKA in African-Ameri-
cans (LF: OR¼1.44, p¼0.03) (Table 1). Unlike results from the African-
American subgroup, baseline T2 measures were not predictive for TKA
in the Caucasian-American subgroup (GLO: OR¼1.03, p¼0.69) (Table 2).
Conclusions: This study demonstrates that quantitative MR-based T2
measurements may be a promising clinical tool to predict the occur-
rence of total knee arthroplasty in African-Americans and may be less
suited for those of Caucasian-American descent. However, due to our
small sample sizes, larger cohort studies would be necessary to validate
our results.
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CONTROLLING THE ABNORMAL MOVEMENT PREVENT THE
PROGRESSION OF KNEE OSTEOARTHRITIS
N. Mitsui, T. Kokubun, K. Murata, N. Kanemura, K. Takayanagi. Saitama
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Purpose: Osteoarthritis (OA) of the knee is caused bymany reasons and
factors. Articular cartilage has poor intrinsic capacity of spontaneous
healing. Therefore preservation of articular cartilage of knee is a main
role of rehabilitation. Clinically, physical therapies play a key role of this
preservation of articular cartilage. In some studies recommend that
exercise improves cartilage function in the joint. But these result are far
from clinical experience, namely, plain walking or running exercise
cannot change pain and degeneration of articular cartilage in knee OA
patients. The aim of this study was to investigate the relationship
betweenmechanical stress with treadmill exercise, braking the anterior
sway after anterior cruciate ligament transection, and degeneration of
articular cartilage.
Methods: All experiment was approved by the animal research com-
mittee of Saitama Prefectural University. Complete mature male Wistar
rats (12 weeks old) were used and underwent an anterior cruciate
ligament transection (ACL-T) in this study. All animals assigned ran-
domly to three groups; ACL-T with exercise, ACL-T and extra-articular
brake (EAB) on tibial anterior sway, ACL-T and EAB with treadmill
exercise. Controls were used contralateral knees. Four weeks post-
operatively, knee joint were isolated and froze immediately. Kawamoto
method (fresh-frozen sections from completely calciﬁed tissue sam-
ples) was used to cut into 14-mm thick sections. The sections were
stained with toluidine blue, and scored using Osteoarthritis Research
Society International (OARSI) histopathology grading system by two-
person on random sample in a blind.
Results: Sections from ACL-T with treadmill exercise groups showed
vertical ﬁssures of femur articular surface (Figure 1-B). There are no
histological differences in two-EAB groups (Figure. 1-C, D). In these two
groups, surface discontinuity was observed in some slides. The OARSI
score was ACL-T with exercise; grade 3, ACL-T and EAB; grade 2, ACL-T
and EAB with exercise; grade 2, Control; grade 1 (Figure 2).
Conclusions: Both experimental and clinical researches show that
moderate mechanical stress by exercise can improved articular cartilage
repair process. However, these effects were temporary and restricted noevidence for long term continuation. On the other hand, our results
revealed that abnormal movement with joint laxity, such as anterior
sway after ACL injury, was important factor of degeneration for articular
cartilage.
Furthermore, these results suggest that abnormal knee motion in gait,
such as lateral thrust, is key role for progression of knee OA. Clinically,
control of abnormal movement of knee might prevent the progression
of knee OA. Further study is needed to elucidate the factors relate
degeneration of articular cartilage and the regiment of physical therapy
for prevention of articular cartilage degradation.
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ASSESSING ELECTROARTHROGRAPHY AND ITS SENSITIVITY TO
CARTILAGE QUALITY
M.X. Ragbar y,z, K. Gordon z, M.B. Hurtig y. yComparative Orthopaedic
Res. Lab., Dept. of Clinical Studies, Univ. of Guelph, Guelph, ON, Canada;
z Sch. of Engineering, Univ. of Guelph, Guelph, ON, Canada
Purpose: Degenerative joint diseases, including osteoarthritis (OA), are
characterized by progressive cartilage degeneration. This can lead to
pain and loss of joint function. Current techniques to measure cartilage
degradation, such as radiography and magnetic resonance imaging do
not provide diagnostic information early enough to prevent progression
of OA. Electroarthrography (EAG) measures streaming potentials that
arise in cartilage during loading from electrodes in contact with the
skin. The aim of this study was to assess EAG signal sensitivity to car-
tilage quality in equine fetlock (metacarpophalangeal) joints.
Methods: Distal forelimbs, comprising the third metacarpus (cannon
bone) to the hoof, were collected from each horse and stored at 4C. 12
fetlock joints were harvested and tested. Each forelimbwas mounted in
a servohydraulic mechanical tester (Instron 8800) with joint axes
